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INTRODUCTION 


In  estimating  the  nutritional  adequacy  of  the  Army  diet,  computations  have  generally 
)een  based  on  the  composition  of  the  raw  foods,  although  it  is  known  that  considerable 
invisible  losses  occur  during  food  preparation.  The  amount  of  such  losses  depends  on 
:he  method  of  preparation  used.  The  Office  of  the  Quartermaster  General  recommends  a 
standard  set  of  culinary  procedures  for  the  Army;  however,  the  actual  practices  are 
quite  varied.  Also,  there  is  wide  natural  variation  in  the  foods  themselves.  Conse- 
quently little  information  exists  on  the  nutritive  value  of  foods  as  actually  served 
under  Army  camp  conditions. 

This  investigation  was  undertaken  to  determine  the  vitamin  and  mineral  values  in 
several  commonly  used  vegetables  served  in  a  typical  Army  mess,  and  to  determine  also, 
insofar  as  possible,  the  changes  occurring  in  the  content  of  these  nutrients  during 
preparation. 

The  ascorbic  acid,  carotene,  thiamine,  riboflavin,  nicotinic  acid,  calcium,  phosphor- 
us, and  iron  contents  of  several  selected  vegetables  were  determined  in  raw  (edible 
portion)  and  cooked  forms  of  the  foods  as  served.  In  certain  instances,  the  foods  were 
analyzed  at  some  of  the  intermediate  stages  of  preparation.  The  vitamins  selected  for 
analysis  differed  with  the  individual  vegetable,  depending  upon  its  importance  in  the 
human  dietary  as  a  source  of  the  nutrients  concerned.  Thus,  ascorbic  acid,  nicotinic 
acid,  and  thiamine  were  determined  in  potatoes;  ascorbic  acid,  carotene,  and  riboflavin 
in  sweetpotatoes ;  and  ascorbic  acid  and  carotene  in  cabbage,  carrots,  kale,  lettuce, 
spinach,  and  tomatoes.  Moisture,  total  ash,  and  the  minerals,  calcium,  iron,  and  phos- 
phorus, were  determined  in  all  the  vegetables. 


The  work  described  in  this  publication  was  done  under  a  transfer  of  funds,  recommended  by  the 
Committee  on  Medical  Research,  from  the  Office  of  Scientific  Research  and  Peve 1 opmfnt  to  the 
Bureau   of   Human   Nutrition   and    Home    Economics. 

The  authors  wish  to  express  their  appreciation  to  the  Quartermaster  Corps  and  to  the  mess  staff 
who  were  stationed  at  the  1307th  Service  Unit,  Fort  George  G.  Meade  at  the  time  this  work  was 
being  done,    for    their    cooperation    in   obtaining    the    samples    used    in   this    study. 
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EXPERIMENTAL  PROCEDURE 


The  Mess  and  Its  Equipment 


The  foods  analyzed  in  this  series  of  experiments  were  withdrawn  at  various  stages  of 
preparation  at  a  mess  of  an  Army  camp,  the  1307th  Army  Service  Unit  of  Fort  George  G. 
Meade,  located  at  Beltsville,  Md.  This  camp  was  a  field  unit,  less  well  equipped  and 
less  modern  than  many.  The  ranges  were  an  old-fashioned  type,  burning  either  wood  or 
coal.  The  baking  oven,  consisting  of  five  units,  was  about  6  feet  high  with  a  firebox 
at  the  bottom.  The  baking  trays  were  metal  which  rusted  easily.  Aluminum  cans  of  10-, 
15-,  and  20-gallon  capacity  were  used  for  cooking.  Only  a  few  of  the  kitchen  knives, 
forks,  and  saws  were  of  stainless  steel.  One  of  the  tables  on  which  the  food  was  pre- 
pared had  a  metal  top,  the  others  were  wooden. 

The  food  supplies  for  this  camp  were  transported  daily  by  truck  from  Fort  Meade, 
located  about  5  miles  from  the  Beltsville  camp.  They  were  generally  of  good  quality  and 
arrived  in  good  condition.  Usually  only  sufficient  quantities  were  kept  on  hand  to  meet 
a  day's  needs.  The  vegetables  were  held  until  used  in  a  storeroom  which  was  generally 
cool. 

The  same  mess  sergeant  was  in  charge  throughout  the  experimental  period  which  con- 
sisted of  the  winter  and  spring  months  of  the  year.  Usually  three  cooks  were  on  duty 
during  the  24-hour  day.  Altogether  16  different  cooks  worked  in  the  mess  hall  serving 
about  500  men  daily  during  the  time  of  this  investigation. 


Food  Preparation  and  Cooking  Procedures 

The  vegetables  studied  were  generally  of  unknown  origin.  However,  in  the  case  of 
potatoes,  four  lots  were  known  to  have  been  grown  in  Long  Island,  four  were  obtained 
from  Maine,  and  the  origin  of  one  lot  was  unknown.  Observations  were  recorded  for  each 
sample  as  to  the  method  and  time  of  preparation,  cooking  process  and  time,  and  holding 
times  prior  to  both  cooking  and  serving.  Many  of  the  vegetables  were  subjected  to  long 
holding  during  preparation  for  cooking.  It  was  common  practice  to  begin  preparation  of 
food  for  the  noon  meal  between  3  a.  m.  and  7a.  m. ,  while  at  times,  preparation,  espe- 
cially of  leafy  greens  or  potatoes,  was  started  as  early  as  6  p.  m.  or  midnight  of  the 
day  preceding  that  on  which  they  were  to  be  served. 

The  methods  and  length  of  cooking  times  varied.  The  vegetables  were  started  to  cook 
sometimes  in  cold,  and  other  times,  in  hot  water.  The  volumes  of  water  used  for  cooking 
varied.  The  cooking  temperature  depended  on  the  position  of  the  utensil  on  the  range, 
as  well  as  on  the  mode  of  firing  the  range.  The  holding  temperatures  differed  both  with 
the  location  of  the  utensil  and  the  temperature  of  the  stoves;  sometimes  the  tops  or 
backs  of  the  stoves  were  red  hot,  and  other  times  they  were  at  a  low  heat.  All  the 
vegetables  were  cooked  uncovered. 

With  few  exceptions,  samples  for  analysis  were  drawn  from  the  noon  meal,  since  this 
was  the  only  meal  the  preparation  and  cooking  of  which  could  be  followed  in  its  entirety 
by  the  analysts.  The  noon  mess  was  served  from  11:15  a.  m.  to  1  p.  m.  The  cooked  food 
was  usually  held  at  the  back  of  the  stove  during  the  entire  period  from  the  time  of 
completion  of  cooking  to  serving,  thus  being  exposed  to  further  heating  and  oxidation. 

The  preparation  procedure  employed  for  each  vegetable  analyzed  is  described  below. 

Potatoes. --Potatoes  for  the  noon  meal  generally  were  prepared  the  previous  night, 
hey  were  hand  peeled  with  whatever  kitchen  knives  were  available;  the  parings,  there- 


fore,  varied  in  thickness  depending  both  on  the  type  of  knife  used  and  the  individual 
operator.  Subsequently  the  potatoes  were  rinsed,  covered  with  cold  water,  and  allowed 
to  stand  until  the  next  morning.  They  were  usually  cooked  by  10  a.  m.  If  they  were  to 
be  served  boiled,  they  were  set  aside  on  the  stove  at  that  time.  If  they  were  to  be 
mashed,  butter,  salt,  pepper,  and  evaporated  milk  were  added,  the  amounts  differing  with 
the  cook;  after  mashing,  the  potatoes  were  placed  at  the  back  of  the  stove  for  holding. 
The  homogeneity  of  the  mashed  potatoes  was  also  variable  since  standard  equipment  was 
not  used  for  this  purpose;  a  baseball  bat  frequently  served  as  a  potato  masher.  The 
potatoes  were  baked  sometimes  in  their  jackets  and  sometimes  peeled.  For  baking  un- 
peeled,  they  were  scrubbed  in  water  until  clean.  The  peeled  potatoes  were  soaked  prior 
to  baking.  Both  types  were  baked  on  tin  sheets  at  a  temperature  of  500°  to  550°  F. 
They  were  kept  warm  underneath  the  oven  until  served. 

Sweet pota toes .  - -Sweetpotatoes  were  either  boiled  in  their  skins,  hand  peeled  while 
hot,  halved  or  quartered,  and  baked  on  tin  sheets,  or  they  were  baked  halved  or  quar- 
tered in  their  skins.  They  were  also  served  mashed  after  boiling  peeled.  Whatever  the 
method  of  cooking  used,  the  sweetpotatoes  were  held  for  varying  periods  of  time  under- 
neath the  oven  until  served. 

Cabbage. --Cabbage,  largely  of  the  white-headed  type,  was  trimmed,  cut  in  sections,  and 
put  on  to  cook  in  either  hot  or  cold  water  before  breakfast,  frequently  as  early  as 
6:30  a.  m.  It  was  usually  heavily  salted  and  cooked  with  bacon  or  ham.  At  about 
10:30  a.  m.  the  cabbage  was  moved  to  the  back  of  the  stove  and  held  until  served. 

Leafy  greens .  - -Kale  or  spinach  was  washed  and  trimmed  the  night  before  cooking. 
Either  hot  or  cold  water  was  used  for  both  the  washing  and  cooking.  In  some  instances, 
the  greens  were  soaked  overnight  in  large  amounts  of  water.  They  were  put  on  to  cook 
the  latter  part  of  the  morning,  the  amounts  of  water  used  varying  widely.  At  times  the 
initial  quantity  of  the  cooking  water  was  less  than  half  the  volume  of  the  kettle,  while 
at  other  times,  the  pot  was  completely  filled  with  water.  Cooking  continued  for  varying 
lengths  of  time. 

Carrots . --Carrots  were  scraped,  sliced  crosswise,  and  washed  prior  to  cooking.  Cook- 
ing of  the  carrots  was  generally  finished  by  9  a.  m.  Then,  either  in  the  cooking  water 
or  partially  drained,  they  were  held  on  the  cooler  part  of  the  stove  until  serving. 
Evaporation  from  the  drained  carrots  usually  occurred  during  holding,  sometimes  almost 
to  the  point  of  dryness;  in  those  instances  more  water  was  added. 

Vegetables  served  raw. --Cabbage,  lettuce,  tomatoes,  and  carrots  that  were  to  be  con- 
sumed raw,  were  washed  and  trimmed.  The  vegetables  were  sliced  or  shredded  in  the  late 
morning  and  were  held  at  room  temperature  until  serving.  Salad  dressing  was  added  by 
the  individual,  as  desired,  immediately  before  eating. 

Sampl  ing 

At  the  mess .  - -Because  the  sampling  technique  may  have  an  important  bearing  on  the 
validity  of  the  analytical  results,  considerable  attention  was  given  to  the  problem  of 
obtaining  representative  samples.  In  sampling  the  vegetables  either  raw  or  at  anv  in- 
termediate stage  of  preparation,  samples  equalling  from  20  to  30  percent  of  the  total 
weight  of  the  food  prepared  usually  were  used.  In  the  case  of  foods  which  had  been  held 
or  soaked,  portions  were  drawn  from  the  top,  sides,  center,  and  bottom  of  each  container 
in  order  to  obtain  a  representative  sample.  In  sampling  the  cooked  food,  an  amount  of 
the  vegetable  proportional  to  the  number  of  men  served  was  drawn  at  each  oi  the  three 
mess  periods,  thus  equalizing  mess-to-mess  variations.  This  composite  was  thoroughly 
mixed  to  give  a  homogeneous  lot  and  then  packed  in  waxed  or  tin  containers. 


True  matched  sampling  was  not  always  possible  because  of  the  many  difficulties  en- 
countered in  obtaining  raw  samples  in  the  Army  kitchen.  If  the  food  was  prepared  for 
cooking  while  members  of  the  laboratory  staff  were  present,  sampling  of  the  raw  vegeta- 
bles as  purchased  (A.  P.)  throughout  a  given  batch  was  possible.  Potatoes,  for  example, 
usually  came  in  bags,  and  it  was  possible  to  withdraw  potatoes  of  various  sizes  in 
proportion  to  the  number  used  for  the  meal.  However,  preparation  of  the  foods  was 
frequently  started  in  the  afternoon  of  the  day  before  cooking,  when  none  of  the  chemists 
was  present.  At  such  times,  the  cooks  usually  set  aside  a  portion  of  the  vegetable 
being  prepared  for  use  as  the  raw  sample.  In  these  instances,  techniques  for  obtaining 
truly  representative  samples  were  not  observed  and  consequently,  the  raw  samples  did  not 
correspond  to  those  of  the  cooked  vegetable.  Sometimes  the  cooks  failed  to  set  aside 
raw  (A.  P.)  samples;  in  this  case  the  already  prepared  vegetables,  edible  portion 
(E.  P.),  e.g.,  carrots  scraped  and  sliced  or  kale  trimmed  and  washed,  served  as  the 
initial  raw  sample.  To  counteract  these  conditions  as  far  as  possible,  an  especially 
large  proportion,  by  weight,  of  the  vegetables  was  taken  at  each  stage  of  preparation. 

Samples  were  picked  up  twice  daily  and  brought  by  truck  from  the  camp  to  the  labora- 
tory. On  the  first  trip  in  the  early  morning,  the  raw  (A.  P.)  samples  and  any  samples 
(E.  P.)  that  had  been  held  prior  to  cooking  were  taken  to  the  laboratory;  on  the  second 
trip,  usually  around  12:30  p.  m. ,  the  samples  of  food  as  served  were  obtained.  Their 
transit  from  camp  to  the  laboratories  took  about  10  minutes. 

At  the  laboratory . --Sampling  and  analyses  were  started  on  the  vegetables  immediately 
after  their  arrival  at  the  laboratory.  The  raw  vegetables  were  weighed,  washed,  and 
prepared  as  for  cooking.  Diseased,  wilted,  or  discolored  parts  were  discarded  and 
excess  stalk  and  outer  leaves  were  removed,  care  being  taken  not  to  bruise  or  crush  the 
vegetables.  Sharp  stainless  steel  knives  were  employed.  Only  the  edible  portions  were 
used  for  assay.  The  work  was  planned  so  that  sampling  in  the  laboratory  was  completed 
within  15  to  30  minutes  after  the  arrival  of  the  foods.  A  separate  group  of  analysts 
determined  each  vitamin,  and  one  group  carried  out  analyses  of  the  minerals,  thus  mini- 
mizing variation  caused  by  the  personal  factor  in  handling  the  samples.  Under  these  con- 
ditions, therefore,  the  aliquots  for  the  various  determinations  were  exposed  during 
preparation  to  air  and  room  temperature  for  practically  the  same  length  of  time. 

The  method  adopted  for  obtaining  representative  samples  of  each  of  the  vegetables  is 
presented  in  detail  as  follows: 

Whole  potatoes,  whatever  the  method  of  preparation,  were  peeled  thinly  and  divided 
into  quarters  by  cutting  from  bud-end  to  stem-end.  One  quarter  from  each  potato  was  set 
aside  for  each  of  the  vitamin  assays  and  one  quarter  for  the  group  of  minerals,  thus 
assuring  representation  in  normal  proportions  of  every  part  of  the  tuber,  i.e.,  epider- 
mis, cortex,  phloem,  and  pith.  The  total  weight  of  the  raw  peeled  potato  sample  ranged 
from  5  to  11  kg.,  so  that  there  were  approximately  1  to  3  kg.  available  from  which  the 
four  aliquots  necessary  for  the  analysis  of  each  of  the  three  vitamins  and  for  the  group 
of  minerals  were  to  be  drawn.  In  cases  of  the  smaller  quantity  of  potato,  the  aliquots 
consisted  of  three  slices--one  being  drawn  from  each  outer  face  and  one  from  the  center 
of  every  quarter.  When  the  larger  size  sample  was  available,  one  slice  only  was  taken 
from  each  quarter  alternating  an  outer  with  a  center  slice.  For  the  ascorbic  acid  ali- 
quot, only  center  slices  of  the  quarter  were  used. 

Where  the  potatoes,  either  raw  or  cooked,  had  been  cut  at  the  mess,  the  pieces  usually 
approximated  quarters  and  were  sampled  in  the  same  manner  as  described  above.  The  use 
of  outer  and  center  slices  made  allowances  for  the  difference  in  composition  of  the 
inner  and  outer  parts  of  the  quarters  due  to  solubility  and  oxidative  changes.  Mashed 
potatoes  were  spread  on  an  enamel  tray  in  a  fairly  even  thickness.  They  were  divided 
into  four  lots  by  removing,  at  random,  small  portions  from  different  areas.  One  lot  was 


tthen  used  for  analysis  of  each  of  the  vitamins  and  one  for  the  group  of  minerals. 
Sweetpotatoes  were  sampled  in  a  similar  manner. 
Whole  raw  carrots  were  sliced  from  top  to  tip  along  the  long  axis,  so  as  to  retain 
throughout  the  correct  proportion  of  core  to  outer  portion.  When  whole  carrots  from  the 
same  lot  that  had  been  used  for  the  mess  were  available  for  assay  of  the  raw  vegetable, 
the  carrots  already  sliced,  shredded,  or  cut  at  the  camp,  were  used  as  the  initial 
sample.  The  carrot  pieces  were  then  spread  on  trays  and  random  sampled  from  various 
areas. 

Whole  tomatoes  and  whole  heads  of  cabbage  or  lettuce  were  quartered  longitudinally, 
one  quarter  being  used  for  each  of  the  vitamins  and  the  group  of  minerals,  respectively. 
Each  quarter  was  then  divided  into  three  approximately  equal  slices.  An  outer  and 
center  section  from  each  quarter  was  used  for  the  sub-sample,  alternating  outside  right 
and  left  slices,  in  order  to  equalize  any  differences  caused  by  exposure.  For  ascorbic 
acid,  as  in  the  potatoes,  only  center  slices  were  taken  for  analysis. 

Cole  slaw  and  shredded  lettuce  were  spread  on  enamel  trays  and  random  sampled.  In 
cabbage,  the  core  was  omitted  because  it  was  not  included  in  the  preparation  of  the 
vegetable  at  the  mess. 

Kale  and  spinach  were  washed  once  in  tap  water,  followed  by  rinsing  in  distilled 
water.  Stem  and  mid-rib,  approximately  equivalent  to  that  removed  at  the  mess  in  prep- 
aration for  cooking,  were  removed  from  the  leaves  of  the  raw  kale  and  spinach.  Water 
on  the  surface  of  the  leaves  was  removed  by  gently  patting  with  cheesecloth  and  the 
leaves  were  then  thoroughly  mixed,  spread  out  on  trays,  and  random  sampled. 

METHODS   OF  ANALYSIS 


Vitamins 

Chemical  methods  were  employed  for  the  determination  of  ascorbic  acid,  carotene, 
thiamine,  and  riboflavin.   For  nicotinic  acid,  the  microbiological  procedure  was  used. 

Ascorbic  acid. --In  determining  ascorbic  acid,  30-gm.  samples  were  used  for  all  the 
vegetables  except  kale,  potatoes,  and  sweetpotatoes.  For  kale  15-gm.  samples  were  taken 
and  for  both  kinds  of  potatoes  25  to  30  gm.  were  used  as  samples.  These  were  homogenized 
in  the  Blendors  containing  3  percent  metaphosphoric  acid;  the  precautions  suggested  by 
Harris  and  Olliver  (8)  whereby  the  raw  and  cooked  samples  were  extracted  in  an  atmos- 
phere of  carbon  dioxide,  were  included.  The  ascorbic  acid  was  then  measured  by  the 
visual  titration  procedures  devised  by  Bessey  and  King  (3)  and  Bessey  (2).  Any  doubtful 
endpoint  caused  by  turbidity  or  deep  pigmentation  was  checked  by  the  potent iometric 
method  of  Harris,  Mapson,  and  Wang  (7). 

Carotene . --Carotene  was  determined  by  a  procedure  based  on  a  combination  of  the  meth- 
ods of  Wiseman  and  others  (24);  Moore  (16,  17);  and  Moore  and  Ely  (18).  Either  magne- 
sium oxide  with  or  without  hyf losupercel  in  different  concentrations  or  dicalcium  phos- 
phate, depending  on  the  vegetable  analyzed,  were  used  as  adsorbents  in  chromatographing. 
The  carotene  content  was  measured  by  means  of  the  Model  10-S  Coleman  spectrophotometer 
using  a  5  mu  slit.  The  instrument  was  standardized  with  pure  beta-carotene  dissolved  in 
Skellysolve  F,  the  solvent  used  as  the  extractant  and  diluent  in  making  up  the  final 
solutions.  The  size  of  the  sample  taken  per  Blendor  differed  with  the  type  of  vegetable 


Italic  numbers  in  parentheses  refer  to  Literature  Cited,  page  17. 


and  was  as  follows:  Carrots,  10  gm. ;  kale  and  spinach,  10  to  15  gm.  ;  lettuce,  180  gm.  ; 
tomatoes,  100  gm.  ;  cabbage,  200  to  300  gm. ;  and  sweetpotatoes,  15  to  20  gm.  The  varying 
quantities  used  allowed  for  the  very  different  concentration  of  carotene  occurring  in 
these  vegetables.  Samples  of  the  size  noted  for  carrots,  tomatoes,  and  some  of  the 
sweetpotatoes  were  not  large  enough  for  adequate  sampling.  In  those  cases,  two  samples 
were  taken,  homogenized  in  separate  Blendors,  and  then  composited.  Due  to  the  varying 
sizes  and  color  of  the  leaves  in  kale,  spinach,  cabbage,  and  lettuce,  the  carotene  was 
distributed  quite  unevenly.  In  such  cases,  the  amount  of  sample  taken  to  make  allowances 
for  lack  of  homogeneity  was  such  as  to  require  the  use  of  as  many  as  eight  Blendors. 
The  separately  blended  batches  were  composited  to  give  a  representative  sample. 

Nicotinic  acid  and  ribof lav  in .  -  -For  assay  of  these  two  vitamins,  composite  mixtures 
from  the  number  of  Blendors  used  were  prepared  using  100  to  250  gm.  of  the  vegetable  per 
Blendor.  Aliquots  of  the  emulsion  corresponding  to  12  to  50  gm.  of  the  original  vegeta- 
ble were  withdrawn  for  the  determination  of  riboflavin  and  subsamples  of  the  blended 
material  corresponding  to  from  5  to  15  gm.  of  the  original  vegetable  were  used  for 
nicotinic  acid  assay.  Nicotinic  acid  was  assayed  by  the  method  of  Snell  and  Wright  (21), 
including  the  addition  of  p-amino  benzoic  acid  in  the  media  as  recommended  by  Isbell 
(13).  The  vitamin  B-free  casein  prepared  in  our  laboratory  for  the  biological  assay  of 
the  B-vitamins  was  used  in  making  the  acid-hydrolyzed  casein.  The  samples  were  auto- 
claved  in  0.15  N  sulfuric  acid. 

Riboflavin  was  determined  by  the  chemical  procedure  based  on  the  method  of  Hodson  and 
Norris  (10)  modified  by  the  adsorption  technique  of  Ferrebee  (6).  The  samples  were 
autoclaved  with  0.15  N  sulfuric  acid.  They  were  digested  first  with  pepsin  and  then 
takadiastase.  The  enzymatic  digestion  appeared  to  assure  complete  transformation  of  the 
bound  riboflavin,  Rosner,  Lerner,  and  Cannon  (19),  and  produced  clearer  solutions  which 
required  less  centrifuging  or  filtering.  Both  permanganate  oxidation  and  hydrosulfite 
reduction,  Lunde,  Kringstad,  and  Olsen  (14),  Hodson  and  Norris  (10),  and  Ferrebee  (6), 
were  frequently  used  to  remove  interfering  fluorescences  when  they  occurred.  The 
fluorescence  was  measured  with  a  Coleman  f luorophotometer.  Standard  curves  for  pure 
riboflavin  solutions  both  with  and  without  adsorption  were  used  in  determining  the 
riboflavin. 

Thiamine . - -Thiamine  was  determined  in  only  one  of  the  vegetables,  namely,  potatoes. 
The  vitamin  was  measured  by  the  thiochrome  method  of  Hennessy  and  Cerecedo  (9)  with  the 
application  of  certain  modifications.  Extractions  were  carried  out  as  recommended  by 
Conner  and  Straub  (4).  A  combination  of  pepsin  and  takadiastase  or,  in  some  instances, 
mylase  was  employed  for  digestion  of  the  vegetable  instead  of  clarase.  The  digests  were 
kept  in  an  incubator  at  37°C.  for  4  hours  with  mylase  or  overnight  with  pepsin  and 
takadiastase.  Because  of  interference  from  copper  present  in  considerable  quantities  in 
the  laboratory  water  supply,  decalso  could  not  be  employed  as  an  adsorption  agent; 
superfiltrol  was  used  instead.4  Fluorescence  was  measured  with  a  Pfaltz  and  Bauer 
f luorophotometer  standardized  against  quinine  sulfate.  Samples  of  from  200  to  400  gm. 
per  Blendor  and  subsamples  equivalent  to  15,  50,  or  100  gm.  of  the  raw  vegetable  were 
used  for  measuring  the  thiamine. 


MOISTURE 

Moisture  content  was  determined  by  modification  of  the  method  of  the  Association  of 
Official  Agricultural  Chemists  (1,  p.  445)  developed  in  the  laboratory  of  the  Bureau  of 
Human  Nutrition  and  Home  Economics.   Approximately  20  to  25  gm.  of  each  sample  were 
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placed  in  weighed  aluminum  moisture  dishes,  covered,  then  weighed  on  the  analytical 
balance  and  put  into  an  air  oven  at  60°  to  70°  C.  overnight.  In  the  morning  they  were 
removed  into  a  desiccator,  cooled,  weighed,  and  dried  at  100  for  1  hour,  after  which 
they  were  again  put  into  a  desiccator,  cooled  and  weighed.  This  step  was  repeated  at 
hourly  intervals  until  constant  weight  was  obtained.  For  the  vegetables  studied,  with 
the  exception  of  sweetpotatoes,  a  difference  of  0.003  to  0.005  gm.  was  considered  con- 
stant weight.  For  sweetpotatoes  a  loss  of  0.01  gm.  was  considered  constant  weight 
because  preliminary  experiments  indicated  that  the  carbohydrate  loss  at  the  100  temper- 
ature averaged  about  0.01  gm.  per  hour. 


Minerals 

Ash. --Ash  content  was  measured  by  a  modification  of  the  procedure  of  the  Association 
of  Official  Agricultural  Chemists  (1  ,  p.  487).  After  withdrawing  the  sample  for  mois- 
ture analysis,  aliquots  of  the  vegetable  were  placed  on  large  watch  glasses  and  dried 
at  60°  C.  in  an  air  oven  containing  a  circulating  fan.  The  samples  were  then  ground  in 
a  glass  mortar  and  pestle  to  avoid  iron  contamination.  Since  the  food  absorbed  some 
moisture  from  the  air  during  the  grinding  and  the  last  traces  of  moisture  were  not 
removed  in  the  first  drying  process,  the  samples  were  subjected  to  further  drying.  Two 
5-gm.  samples  of  the  ground  dried  vegetable  were  transferred  quantitatively  to  weighed 
crucibles  and  ashed  in  a  muffle  furnace  at  500°  to  600°,  usually  to  a  white  ash.  When 
the  iron  content  of  the  foods  was  high,  the  ash  was  brown  in  color.  The  ash  was  then 
cooled  and  weighed. 

Ca 1c i vm .- -The  ash  samples  described  above  were  used  for  the  calcium  analyses.  They 
were  treated  with  concentrated  hydrochloric  acid  to  precipitate  out  the  silica  and 
filtered,  the  residue  being  washed  thoroughly  with  hot  distilled  water.  The  filtrates 
were  made  up  to  a  volume  of  100  to  250  ml.,  depending  on  the  size  of  the  sample  and  the 
type  of  food.  Calcium  was  then  determined  on  aliquots  by  the  standard  macro  calcium 
oxalate-permanganate  titration  method,  Association  of  Official  Agricultural  Chemists 
(1,   p.  127). 

Phosphorus  and  iron. --For  phosphorus  and  iron  separate  samples  of  the  vegetables  were 
weighed,  treated  with  magnesium  nitrate,  and  ashed  as  above.  Phosphorus  was  determined 
by  the  macro  volumetric  molybdate  method  Association  of  Official  Agricultural  Chemists 
(1,  p.  133),  and  iron  by  the  ortho-phenanthroline  method,  Cowling  and  Benne  (5).  In  a 
few  cases,  for  comparison,  iron  was  measured  by  the  potassium  thiocyanate  method  Asso- 
ciation of  Official  Agricultural  Chemists  (1 ,  p.  536).  Special  care  was  observed 
throughout  the  analyses  to  prevent  iron  contamination  in  the  laboratory.  The  ortho- 
phenanthroline  method  gave  more  satisfactory  results  when  the  photoelectric  colorimeter 
(Klett-Summerson)  was  used. 


DISCUSSION  OF  RESULTS 

Any  investigation  of  the  changes  in  the  nutritive  value  of  foods  resulting  from  large- 
scale  preparation  and  cookery  at  an  Army  field  mess  leaves  much  to  be  desired.  The 
analyst  encounters  numerous  variable  factors  beyond  his  control.  These  variables  in- 
clude methods  of  preparation  and  cooking,  amount  of  food  prepared  at  one  time,  amount  of 
water  used  in  cooking,  length  of  holding  period  before  and  after  preparation,  length  of 
cooking  time,  cooking  temperature,  kinds  and  amounts  of  seasoning,  and  the  impossibility 
of  obtaining  truly  representative  samples  and  records  of  yields  of  the  prepared  or  cooked 
products  under  these  conditions. 
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The  results  obtained  from  this  investigation  demonstrate  the  differences  that  may  be 
expected  in  cooking  vegetables  in  any  Army  field  mess.  Considering  the  care  employed  in 
sampling  and  the  large  quantities  of  foods  analyzed,  the  values  reported  may  be  regarded 
as  truly  representative  of  the  vegetables  examined. 

The  data  for  the  vitamin  and  mineral  content,  calculated  on  a  dry-weight  basis,  and 
the  percentage  change  resulting  from  preparation,  cooking  and  holding  of  potatoes,  sweet- 
potatoes,  carrots,  cabbage,  spinach,  kale,  lettuce,  and  tomatoes  are  given  in  tables  1 
and  2.  Calculations  for  these  tables  were  made  on  the  dry-weight  basis  rather  than  the 
moist  basis  because  weight  relationships  between  the  cooked  vegetables  and  the  raw  prod- 
ucts could  not  be  obtained.  It  was  impossible  to  obtain  final  weights  of  the  cooked 
vegetables  although  initial  weights  were  determined.  Moreover,  the  cooking  liquids 
could  not  be  analyzed  or  even  measured  for  final  weight  or  volume  since  soaking  and 
cooking  waters  were  discarded  very  early  in  the  morning. 

Without  the  weight  relationships  between  the  raw  and  cooked  vegetables  or  any  measure 
of  the  solids  or  the  vitamins  and  minerals  lost  to  the  soaking  and  cooking  water,  it  was 
not  possible  to  calculate  actual  cooking  losses.  The  percentage  change  in  vitamin  or 
mineral  value  as  calculated  from  the  figures  on  the  dry-weight  basis  does,  however,  give 
an  approximation  of  the  nutrient  loss  incurred  in  going  from  the  raw  to  the  cooked 
vegetable.  How  closely  the  real  loss  is  thus  approximated  will  depend  on  the  degree  of 
alterations  in  the  weight  relations  of  the  other  constituents  of  the  food.  For  example, 
the  percentage  change  thus  calculated  overestimates  the  cooking  loss  in  vegetables  pre- 
pared with  added  seasoning,  such  as  fat  and  milk,  since  by  these  additions  the  propor- 
tion of  solids  in  the  cooked  vegetable  is  increased  over  that  in  the  raw.  On  the  other 
hand,  there  may  be  an  apparent  gain  in  nutrients  concerned  if  the  preparation  or  cooking 
process  effectively  reduced  the  solid  matter.  Thus,  in  potatoes  the  loss  of  consider- 
able quantities  of  starch  through  extraction  into  the  soaking  water  resulted  in  gross 
reduction  in  the  solid  matter,  and  actual  losses  of  nutrients  appeared  as  gains. 


Changes  in  Vitamin  Values 

The  ascorbic  acid  content  of  potatoes  as  served  varied  from  7  to  28  mg.  per  100  gm. 
dry  weight.  In  sweetpotatoes  the  values  for  this  vitamin  ranged  from  17  to  66  mg.  The 
destruction  of  ascorbic  acid  during  preparation  and  holding  of  these  vegetables  was 
considerable,  averaging  over  50  percent.  This  figure  was  higher  than  80  percent  in 
mashed  potatoes.  Losses  of  ascorbic  acid  in  baked  sweetpotatoes  were  also  around  80 
percent. 

The  thiamine  content  ranged  from  0.22  to  0.43  mg.  per  100  gm.  dry  weight  for  potatoes 
as  served.  The  thiamine  losses  in  this  food  varied  from  20  to  50  percent  and  may  be 
considered  to  parallel  roughly  the  cooking  time  and  holding  after  cooking.  The  lack  of 
uniformity  in  the  losses  of  this  vitamin  during  preparation  may  be  attributed  to  sever- 
al factors.  The  equipment  used  for  mashing  was  crude  and  frequently  was  not  the  same; 
therefore,  the  potatoes  were  rarely  mashed  thoroughly.  Seasonings,  such  as  butter, 
milk,  salt,  and  pepper,  were  added  regularly  to  the  mashed  potatoes  but  not  in  any 
consistent  proportions. 

Carotene  and  riboflavin  varied  widely  in  the  raw  sweetpotatoes.  As  might  be  expected, 
carotene  showed  practically  no  change  during  cooking  and  holding.  Losses  of  riboflavin 
during  cooking  of  sweetpotatoes  were  small,  usually  less  than  20  percent. 


Both  losses  and  gains  appeared  in  nicotinic  acid.  The  increases,  invariably  following 
cooking,  occurred  in  the  baking  of  the  potatoes  and  sweetpotatoes.  Since  no  destruction 
of  nicotinic  acid  is  to  be  expected  during  this  process,  the  figures  express  an  increase 
in  the  concentration  of  this  vitamin  due  to  the  removal  of  moisture  and  other  volati 
constituents. 

It  is  worth  noting  that  all  of  the  samples  of  the  raw  peeled  potatoes,  though  grown  in 
different  localities,  showed  a  direct  relationship  between  the  thiamine  and  ascorbic 
acid  contents  (fig.  1).  A  similar  relationship  is  displayed  between  the  carotene  and 
riboflavin  in  the  sweetpotatoes  (fig.  2).  No  such  relationships  were  observed  for  the 
other  nutrients.  Further  investigation  is  required  to  determine  the  significance  of 
these  relationships. 

Ascorbic  acid  losses  in  carrots  served  raw,  appeared  to  be  due  to  oxidative  changes 
proportional  to  the  amount  of  exposed  peeled  surface  rather  than  the  lengths  of  holding 
time.  The  ascorbic  acid  content  of  the  carrots  served  raw,  ranged  from  28  to  45  mg.  per 
100  gm.  dry  weight,  and  the  content  of  the  cooked  carrots  was  11  to  33  mg.  These  fur- 
nished more  ascorbic  acid  per  unit  weight  than  did  potatoes.  Thus,  since  carrots  like 
potatoes  are  frequently  included  in  the  human  dietary,  they  are  a  source  of  ascorbic 
acid  to  be  reckoned  with  in  diet  planning. 

The  carotene  values  of  the  raw  carrots  as  served  were  57.5  to  136  mg.  and  of  the 
cooked,  101  to  173  mg.  per  100  gm.  dry  weight.  Carotene  in  carrots  appeared  to  increase 
in  amount  after  cooking.  Gains  of  this  kind  have  been  reported  by  other  workers  who 
conducted  studies  in  which  it  was  possible  to  control  weight  relationships.  In  the 
other  vegetables  studied,  carotene  appeared  to  be  stable,  both  losses  and  gains  noted 
Deing  probably  within  the  range  of  sampling  variations  and  the  experimental  error  of  the 
method. 

Cabbage  served  as  slaw  was  generally  a  better  source  of  ascorbic  acid  than  cooked 
cabbage,  its  content  ranging  from  411  to  759  mg.  per  100  gm.  dry  weight.  The  cooked 
cabbage  contained  98  to  138  mg.  Losses  in  this  nutrient  for  slaw  were,*in  all  cases, 
below  35  percent,  whereas  for  the  cooked  cabbage,  they  averaged  more  than  80  percent. 
The  carotene  values  for  the  slaw  were  0.11  to  0.36  mg.  and  for  the  boiled  cabbage  0.17 
to  0.52  mg.  per  100  gm.  dry  weight. 

Spinach  and  kale,  although  very  rich  in  ascorbic  acid  when  raw,  556  to  952  mg.  and  784 
to  1,049  mg.  per  100  gm.  ,  respectively,  contained  only  45  to  130  mg.  and  20  to  50  mg.  per 
100  gm.  dry  weight,  respectively,  when  served  cooked.  This,  no  doubt,  resulted  from 
subjecting  the  vegetables  to  very  long  cooking  and  holding  periods.  Practically  no 
change  occurred  in  the  carotene  content  of  these  vegetables  during  cooking.  Cooked 
spinach  had  36  to  61  mg.  of  carotene  and  28  to  34  mg.  per  100  gm.  dry  weight  were  found 
in  cooked  kale.  The  data  reported  here  show  that  raw  cabbage,  kale,  and  spinach  con- 
tained large  amounts  of  the  antiscorbutic  vitamin  but  that  from  75  to  95  percent  was 
usually  lost  during  cooking  and  holding.  The  cooking  procedures  appeared  to  be  more 
unfavorable  to  the  retention  of  ascorbic  acid  than  any  of  the  other  nutrients. 

Lettuce  when  served  as  salad  contained  58  to  75  mg.  of  ascorbic  acid  and  0.8  to  1.5  mg. 
of  carotene  per  100  gm.  dry  weight. 

Tomatoes  served  raw  contributed  185  to  279  mg.  of  ascorbic  acid  and  4  to  8  mg.  of 
carotene  per  100  gm.  dry  weight.  In  spite  of  exposure  for  2  to  3  hours  during  prepara- 
tion and  holding,  both  the  tomatoes  and  lettuce  retained  the  greater  part  of  their 
ascorbic  acid  content. 
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Changes  in  Mineral  Values 

Both  gains  and  losses  occurred  in  the  minerals.  In  many  cases  there  appeared  to  be 
increases  in  the  iron  and  calcium  values.  Sheets  (20)  and  McCance,  Widdowson,  and 
Shackleton  (15)  in  their  comprehensive  investigation  of  the  effect  of  cooking  on  the 
mineral  content  of  vegetables  have  shown  that  under  normal  conditions  of  cooking,  the 
percentage  of  extracted  mineral  salts  increased  with  the  volume  of  water  used  and  with 
the  cooking  time.  Long-time  soaking  and  holding  in  the  cooking  water  prior  to  serving 
also  resulted  in  lowering  the  mineral  content  of  vegetables.  The  apparent  gains  in  the 
minerals  may  be  attributed  to  a  number  of  factors.  In  most  leafy  vegetables,  leaching 
of  the  more  soluble  phosphorus  from  the  leaves  produces  an  apparent  increase  in  calcium. 
In  spinach,  the  calcium,  present  in  the  form  of  the  insoluble  oxalate,  remains  in  the 
leaf.  The  composition  of  the  water  used  in  soaking  or  cooking  foods  has  been  shown  to 
affect  the  amounts,  of  minerals  lost  by  extraction,  Viswanath,  Row,  and  Ayyangar  (23); 
Horner  (11).  There  may  even  be  absorption  of  calcium  from  the  soaking  and  cooking  water 
into  the  vegetable  when  the  former  is  high  in  mineral  content,  Horner  (12);  Lovern.  In 
potatoes,  calcium  is  present  in  very  small  amounts  so  that  comparatively  small  errors  in 
sampling  will  result  in  relatively  large  percentage  differences  in  gain  or  loss.  More- 
over, in  the  case  of  potatoes  which  had  been  soaked,  large  quantities  of  starch  extracted 
during  soaking  were  the  cause  of  an  apparent  increase  in  the  minerals  when  the  data  were 
calculated  on  the  dry -weight  basis. 

The  iron  values  of  the  cooked  vegetables  were  considerably  higher  in  some  of  the 
samples  than  would  be  expected  from  analysis  of  the  raw  vegetable.  This  can  be  accounted 
for  by  contamination  from  utensils  and  the  cooking  water  which  were  high  in  iron  content 
and  the  air  which  generally  carries  considerable  iron  dust.  The  increases  in  mineral 
matter  in  the  cooked  foods,  in  many  cases,  may  also  be  attributed  to  the  addition  of 
seasonings  as  salt,  pepper,  milk,  butter,  bacon  fat,  and  extractives  from  meats  such  as 
ham  and  bacon  which  were  cooked  with  the  foods.  For  example,  the  addition  of  milk  in 
mashing  potatoes  resulted  in  high  calcium  values  for  potatoes  prepared  in  this  way. 

In  case  of  the  foods  prepared  for  consumption  in  the  raw  form,  i.e.,  lettuce,  tomatoes, 
carrots,  and  cabbage  slaw,  the  results  on  the  whole  were  not  far  from  those  expected 
when  the  difference  in  techniques  of  preparation  between  the  mess  and  the  laboratory  was 
taken  into  consideration. 

The  average  and  range  of  vitamin  and  mineral  values  in  the  vegetables  as  served  (wet- 
weight  basis)  are  presented  in  tables  3  and  4,  showing  what  each  man  actually  consumed 
from  a  100-gm.  portion  of  each  vegetable  studied. 

CONCLUSIONS 

In  general,  the  results  of  this  study  are  in  good  agreement  with  the  findings  of  other 
studies  on  large-scale  cookery6.  Also,  on  the  whole,  the  changes  in  nutrients  appear  to 
be  of  about  the  same  degree  as  those  encountered  in  the  same  type  of  vegetables  cooked 
by  home  methods.  The  vitamin  and  mineral  content  of  the  vegetables  prepared  at  this 
Army  mess  appeared  to  be  in  good  agreement  with  average  values  compiled  from  data  de- 
scribed in  the  literature  and  reported  in  food  composition  tables  (22)> 


Food    and    Nutrition   Conference,    American   Association    for    the    Advancement    of    Srience.    Gibson 
Island,    Md. ,     July   1945. 

North   Carolina    State   College    of    Agriculture    and   Fngineering.      Cooking    losses    at    Army    and    K 
training    camps    at    Land-Grant     institutions.       National    Cooperative    Project    Conservation   of    Nut r  1  - 
t ive    Value    of    Foods,    Southern   Cooperative    Series,    TroRress    Reports    8.    35    pp.,     illus.,    1944;       and 
9,    35   pp.,     illus.,     1944.       (Processed.) 
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TABLE  1.-  -Vitamin  values    (dry-weight   basis)   and  percent    change   due    to  preparation,    cooking, 
and   holding    of  vegetables   as   served  at    an  Army  mess 


Preparation 
time2 

Cooking 

Holding 

Moisture 

Ascorbic  acid 

Nicotinic  acid 

Thiamine 

Vegetable  and 

time 

preparation  procedure 

Prelim- 

Soaking 

time2 

prior  to 

Raw, 

As 

Raw, 

As 

Pet. 

Raw, 

As 

Pet. 

Raw, 

As 

Pet. 

inary 
holding 

serving2 

E.P. 

served 

E.P. 

served 

change 

E.P. 

served 

change 

E.P. 

served 

change 

He.  per 

He -per 

Kg. per 

Hi   per 

H6  -per 

He -per 

He. 

Hr. 

Hr. 

Hr. 

Per. 

Per. 

100  6® 

100  im. 

Per. 

100  «m 

100  gm. 

Per. 

100  «m 

100  em 

Pet. 

POTATOES 

1.   Baked  whole  unpeeled, 

with  bacon  fat   In 

nan 





1-1/2 

1 

79.4 

79.9 

53.4 

26.6 

-60.2 

8.7 

11.1 

+27.6 

0.481 

0.426 

-11.4 

2.   Baked  whole  peeled, 

with  bacon  fat  in  pan  . 





3 



78.1 

74.2 

50.2 

15.7 

-72.1 

5.0 

7.5 

+33.9 

.492 

.246 

-50.0 

3.  Baked  whole  peeled 



12-3/4 

1-3/4 

2-1/2 

81.1 

80.9 

02.3 

20.2 

-57.9 

4.4 

6.9 

+50.8 

.008 

.278 

-54.3 

Average   









79.5 

79. 3 

57.3 

23.0 



6.2 

8.8 



.527 

.323 



4.   Boiled  quartered  after 

peeling  and  soaking  .    . 



5 

2 

1 

80.1 

81.5 

58.4 

27.5 

-52.9 

8.2 

5.0 

-31.7 





— 

5.  Boiled  whole  after 

peeling  and  soaking  .    . 



14-1/2 

3-1/2 



79.1 

78.4 

55.3 

12.7 

-77.0 

4.4 

3.5 

-20.4 

.527 

.375 

-28.8 

6.  Boiled  whole  after 

peeling  and  soaking  .    . 



14-1/2 

3 

1/4 

70.2 

82.3 

49.8 

21.2 

-57.4 

5.0 

7.2 

-44.0 

.381 

.328 

-13.9 

7.  Boiled  whole  after 

+0 

peeling  and  soaking  ,    . 



15 

1-1/2 

1 

78.7 

82.0 

50.O. 

29.2 

-50.2 

9.3 

9.3 

.408 

.322 

-21.1 

Average 









78.5 

Nl.L' 

55.0 

22.1 



0.7 

0.2 



.439 

.  340 



8.  Mashed  after  peeling 

and  boiling  whole  .    .    . 





2-1/4 

3/4 

79.3 

77.4 

62.5 

11.0 

-81.4 

8.9 

5.8 

-34.8 

.594 

.220 

-03.0 

9.   Mashed  after  peeling, 

soaking,   and  boiling 

S 

2 

1 

79.0 

90.1 

50.4 

12.5 

-75.2 

8.0 

6.9 

-13.7 

.421 

.267 

-30.6 

10.  Mashed  after  peeling, 

soaking,   and  boiling 



8 

2 

1-1/4 

79.3 

78.9 

62.5 

12.8 

-79.5 

8.9 

5.5 

-38.2 

.594 

.329 

-44.6 

11.  Half  of  No     6 



14-1/2 

3 

1/2 

70.2 

79.7 

49.7 

7.0 

-85.9 

5.0 

5.8 

+10.0 

.381 

.231 

-39.4 

12.  Mashed  after  peeling, 

soaking,   and  boiling 



21 

2-3/4 

1 

70.8 

79.0 

50.0 

12.9 

-74.5 

8.0 

0.5 

-24.4 

.402 

.324 

-19.4 

Average  









77.8 

79.0 

53.3 

11.3 



7.6 

6.2 



.450 

.274 



Carotene 

Rlboflav 

in 

Raw, 

As 

Pet. 

Raw, 

As 

Pet. 

E.P. 

served 

change 

E.P. 

served 

change 

Mi. per 

Kg -per 

He   per 

He   per 

P 

100   6m 

100  gm. 

Per. 

100  gm. 

100  em 

Pet . 

SWEETP0TAT0ES 

13.    Baked  unpeeled, 

halved  or  quartered  .    . 





1 

1 

70.0 

63.2 

108.0 

2O.0 

-75.9 

24.2 

21.0 

-10.7 







14.   Baked  unpeeled, 

halved  or  quartered  .    . 





1 

1-1/2 

75.1 

00.3 

103.0 

17.1 

-33.4 

25.0 

18.4 

-20.5 







15.   Baked  unpeeled, 

halved  or  quartered  .    . 





1 

1-1/2 

70.4 

72.1 

109. 0 

33.9 

-08.6 

21.4 

25.7 

+20.0 

.43G 

.373 

-14.4 

16.   Baked  unpeeled, 

halved  or  quartered  .    . 





1-1/4 

1 

72.1 

05.8 

103.8 

50.3 

-51.5 

5.80 

6.90 

+18.9 

.211 

.191 

-9.5 

17.  Half  of  No.   24  peeled, 

baked  halved  or 

quartered, with  added 

water  





1-1/2 



73.3 

77.0 

112.1 

47.3 

-57.8 

7.78 

8.83 

+13.5 

.249 

.227 

-9.8 

18.  Hair  of  No.  24  peeled, 

candied  halved  or 

quartered, with  sugar 





1 

1 

73.3 

GG.O 

112.1 

30.5 

-72.8 

7.70 

7.80 

+.5 

.249 

.220 

-11.6 

19.   No.   23  baked- after 

peeling  and  quartering 





3-1/4 



71.9 

00.8 

95.2 

24.4 

-74.4 

.081 

.008 

-15.4 



- 



20.    Baked  peeled  quarters 

after  boiling  unpeeled 





3-1/2 

— 

77.9 

69.0 

108.0 

55.2 

-49.3 

29.1 

24.0 

-15.5 







Average  









74.7 

07.6 

105.6 

34.0 

10.2 

14.4 

... 

.299 

.228 



21.   Boiled  after  peeling 

and  cutting  in 

various  shapes     .... 





1 

3/4 

72.8 

7G.1 

90.5 

35.4 

-5G.0 

9.70 

8.80 

-9.3 

.272 

.274 

+.7 

22.  Boiled  after  peeling 

and  cutting  In 

various  shapes     ..... 





2-1/4 

1/4 

79.2 

77.0 

104.7 

58.4 

-44.2 

21.0 

23.4 

+11.3 

.422 

.402 

-4.7 

23.   Boiled  unpeeled     .... 





1-1/2 

3-1/4 

71.9 

68.6 

95.2 

27.4 

-71.2 

.081 

.051 

-37.1 







24.   Simmered  whole 

* 

unpeeled     .    . 





10-1/2 



73.3 

73.0 

112.1 

00.0 

-41.1 

7.70 

7.11 

-8.4 

.249 

.206 

-17.3 

Average  .'.... 









74.0 

73.8 

99.1 

45.7 



9.03 

9.90 



.314 

.209 



25.  Half  of  No.   21  mashed     . 





_._ 

._ 

72.8 

75.4 

80.5 

33.3 

-58.6 

9.00 

7.22 

-25.2 

.272 

.242 

-11.0 

26.   Half  or  No.    22  mashed     . 









78.2 

77.0 

104.7 

42.3 

-59.1. 

21.0 

15.8 

-24.  R 

.422 

.417 

-1.1 

Average  









75.5 

70.2 

92.0 

37 . 0 



15.3 

11.3 



.347 

.320 
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TABI£   1. — Vitamin  values    (dry-we ight    basis)   and  percent    change   due    to  preparat ton,    cooking, 
and  holding    of  vegetables   as    served  at    an  Army   mess* - -Cont inued 


Vegetable  and 
preparation  procedure 

Preparation    time2 

Cooking 
time2 

Holding 

time 
prior  to 
serving 

Moisture 

Ascorbic  add 

Carotene 

Prelim- 
inary 
holding 

Soaking 

Raw, 
L..P. 

As 
served 

Raw, 
E.P. 

As 
served 

Pet. 
change 

Raw, 
E.P. 

As 
served 

Pet. 
change 

CABBAGE 

27.    Raw,    shredded  for  cole 

Hr  . 

1/2 
3/4 

3/4 
1/4 

Hr. 

Hr. 

Hr. 

3-3/4 
1-1/2 
2 
3-1/2 

Pet. 

02.8 
93.1 
92.5 
93.1 

Pet. 

92.8 
91.9 
90.8 
91.4 

»«per 
100  &m. 

808.6 
1050.0 
596.4 
783.2 

»«.per 

100   <tm. 

759.3 
703.3 
410.9 
007. 8 

Pet  . 

-6.10 
-33.4 
-31.1 
-14.7 

100  gm. 

0.375 
.2B5 
.195 

.300 

100  &m. 

0.355 
.230 
.110 
.220 

Pet. 
-6.2 

28.  Haw,    quartered  and  shredded 

29.  Raw,    quartered,    and  shredded 
DO.    Raw,    shredded   for  cole 

-19.3 
-43.0 
-26.7 





— 



92.9 

91.7 

811.0 

023.1 



.290 

.220 



33.  Boiled,    sliced     

34.  lioiled,    part  quarters. 

1-1/4 
14-1/2 
1-3/4 

14 

— 

3-1/4 
2-1/4 
1-3/4 

1 

1 
1-1/4 

2-1/4 

92.5 
92.5 
93.0 

91.7 

90.8 
91.0 
90.9 

90.3 

710.7 
839.2 
790. 0 

79G.5 

137.9 
122.8 
125.2 

97.5 

-80.8 
-85.4 
-84.3 

-87.6 

.235 
.405 
.685 

.330 

.165 
.285 
.515 

.385 

-29.8 
-29.6 
-24.8 

.10.0 



_._ 





92.4 

90.8 

784.7 

120.0 

__. 

.415 

.330 



CARROTS 

35.    Raw,    scraped,   ground  into 
30.    Raw,   scraped,    cut  into 

1/2 
V4 
3 

— 

... 

2-1/2 

1 

1-1/4 

86. 6 
80.3 

87.7 

8G.3 
87.3 
85.9 

60.6 
66.6 

53.4 

27.9 
67.0 

43.8 

-54.0 

-3.74 
-18.0 

95.0 

S7.3 
104.0 

113.9 
111.0 
90.5 

♦  19.9 

+  27.9 

37.    Raw,    scraped,    cut   into 

-12.9 





___ 



80.9 

80.5 

01 . 2 

45.2 



86.4 

105.2 

__ . 

38-    Boiled  after  scraping, 
cutting  crosswise, 

1/2 

13-1/2 
13-3/4 

3-1/2 

1-1/4 

2-1/2 

1 
2-1/4 

87.9 

91.2 

80.3 

30.9 

91.3 

92.1 

53.0 

64. 1 

08.5 

10.5 

21.4 

32.0 

-90.4 

-60 . 1 
-52.4 

92.0 

130.4 
57.5 

101.1 

173.3 
158.0 

♦  9.9 

39.  Boiled  after  scraping, 

cutting  crosswise, 

40.  Simmered  after  scraping, 

+27.0 
♦  175 

Average     









88.5 

90.1 

02.1 

19.8 

... 

86.3 

198.4 

— 

KAI£ 

10 
12 

— 

3>-l/4 
1-1/4 
4-1/4 

a 

83.8 

93.0 
91.7 

S7.0 
33.3 

80. 0 

962 

784 

1,049 

507 
20.2 
120.5 

-47.3 

-97  .  1 
-98 . 5 

ac.i 

37 .  -1 
48.6 

SB.  4 
99.8 
38.9 

+  8. 8 

43.    Boiled     

-24.1 

Average      









80.1 

S5.4 

932 

195.2 



35.3 

31.5 

— 

I£TTUCE 
45.    Raw ,    quartered      ...... 

1 

3/4 
1 
1 

1-1/2 
1 

— 

— 

1-1/2 
1-3/4 

3/4 

95.9 
97 .  l 
SO. 2 

90.2 

BB.O 

95.0 
B6.3 

90.9 
06.8 

90.2 

08.  :i 

90.9 
72.1 
75.3 

105.0 

■13.9 
70.2 
71.2 
57 . 9 
74.5 

«6.8B 

-1S.1 
-20. 0 
-1.00 

.838 
1.63 
1.88 

1.57 

8.98 
1.18 

111 

1.88 

-31.9 
-9.08 









90.4 

95.9 

75.2 

71.4 

— 

1.98 

in 

SPINACH 

50.    Boiled      

1 
2 

tt-i  a 

13 
13 

1-1/2 

8-1    1 

3 

1-1    1 
1 

93.9 

Bi.a 

mi. n 

98.0 

90.1. 
99 . 7 

s:  5 

99.0 

72N.  1 
77.1.9 
DBS.  I 
666.0 

lis 
133.6 

130.2 

83  9 

-75.0 

80.9 
SI. 8 
80.3 

39.1 

38.8 

i.i.l 

50.9 

51.  Boiled  after  soaking      .... 

52.  Boiled     

♦19. 1 

53.    Boiled  after  soaking      .... 

♦46.6 

— 

... 





91.0 

88.4 

754.0 

99.6 



V..S 

Mil 

TOMATOES 

54.  Raw,    sliced   in  wedges    .... 

55.  (taw,   sliced  in  wedges  or 

50.    Raw,    sliced  In  narrow 

... 



— 

2-3   i 

1     L' 
4 

9-1.0 
!>•! .  1 

M .  1 

li-l  .  1 
M  .' 
94.1 

24I..5 
290.9 
2H5.1 

186. 1 

247.3 

-24.9 

l    - 

-13.3 

9.86 

s.t*> 

a  sa 

8.01 

-..9 

— 



... 



94.3 

II      1 

274.  1 

— 

6.44 

0.  14 

Edlbl*  portions  of  tha  raw  vafatablaa  wr»  analyaad.  !■•>.,  potato**  wara  paalad.  carrot*  wara  acraptH*.  Wd  mj  i*i  •*•*•*>.<  »iltad  <x  aU— IwaJ  part* 
laavaa   remDvad , 

Thaaa  ara  avaraar  tima*  wvla.ht*d  arcorriirtf  to  tha  fartora  Involvad,  aivh  aa  total  quantity  of  (on*  pYVfaftaV  w»**i  ti  BlfcfaMJ  pot*  aaaplawd.  ntavba 
■  Ivan   flow,    and   ruarbar    of    tlnva    food  •■•    aarvad. 


•talk*       o*     awt 

■ 


13 


TABIE  2. — Mineral   values   (dry-weight   basis)   and  percent   change  due    to  preparation,    cooking, 
and  holding   of   vegetables   as   served  at   an  Army  mess 


Prepa 

ration 
ne2 

Cook- 

Hold- 
ing 
time 

prior 
to 

serv- 

Moisture 

Ash 

Calcium 

Iron 

Phosphorus 

Vegetable  and 

Pre- 

preparation  procedure 

lira- 

Soak- 

ing 

time 

Raw, 

As 

Raw, 

As 

Pet. 

Raw, 

As 

Pet. 

Raw, 

As 

Pet. 

Raw, 

As 

Pet. 

hold- 

ing 

E.P. 

served 

E.P. 

served 

change 

E.P. 

served 

change 

E.P. 

served 

change 

E.P. 

served 

change 

ing 

ing2 

Cm. per 

Gm.per 

Gm.per 

Gm.per 

Ig.per 

Itper 

Gm.per 

Gm.per 

Hr. 

Hr. 

Hr. 

Hr. 

Pet. 

Pet. 

100 
gm. 

100 
gm. 

Pet. 

100 
gm. 

100 

gm. 

Pet. 

100 

6m. 

100 

Pet 

100 
Hm. 

100 
gm. 

Pet. 

POTATOES 

1.  Baked  whole  unpeeled, 

with  bacon  fat  in 

nan 





14 

1 

79.4 

79.9 

4.85 

5.02 

+3.5 

0.0147 

0.0247 

+68.0 

3.81 

3.60 

-5.5 

0.337 

0.290 

-14.0 

2.  Baked  whole  peeled, 

with  bacon  fat  in  pan 





3 



78.1 

74.2 

4.24 

5.41 

+27.6 

.0199 

.0141 

-29.1 

2.80 

7.6 

+171.4 

.154 

.206 

+33.8 

3.  Baked  whole  peeled 

after  soaking   .... 



128 

19 

24 

81.1 

80.9 

5.29 

5.57 

+5.3 

.0193 

.0149 

+22.8 

3.07 

8.0 

+160.6 

.207 

.231 

+11.6 

Average   .... 









79.5 

78.3 

4.79 

5.33 



.0180 

.0179 



3.23 

6.43 



.233 

.242 



4.  Boiled  quartered  after 

peeling  and  soaking  . 



5 

2 

1 

80.1 

81.5 

4.65 

4.11 

-11.6 

.0232 

.0344 

+48.3 

4.67 

3.69 

-21.0 

.254 

.198 

-22.0 

5.  Boiled  whole  after 

peeling  and  soaking   . 



144 

34 



79.1 

78.4 

3.34 

2.45 

-26.6 

.0120 

.0108 

-10.0 

3.01 

2.75 

-8.6 

.230 

.183 

-20.4 

6.  Boiled  whole  after 

peeling  and  soaking  . 



144 

3 

4 

76.2 

82.3 

3*.  25 

4.17 

+28.3 

.0124 

.0153 

+23.4 

3.25 

3.89 

+19.7 

.184 

.231 

+25.5 

7.  Boiled  whole  after 

peeling  and  soaking  . 



15 

14 

l 

78.7 

82.6 

5.67 

5.51 

-2.8 

.0232 

.0176 

-24.1 

4.20 

3.82 

-9.1 

.319 

.261 

-18.2 

Average   .... 









78.5 

81.2 

4.23 

4.04 



.0177 

.0146 



3.78 

3.49 



.247 

.225 



8.  Mashed  after  peeling 

and  boiling  whole   .    . 





24 

S 

79.3 

77.4 

4.57 

6.97 

+52.5 

.0193 

.0890 

+361.0 

4.75 

4.08 

-14.) 

.303 

.302 

-.3 

9.  Mashed  after  peeling, 

soaking,   and  boil- 



8 

2 

l 

79.0 

80.1 

4.81 

5.51 

+14.6 

.0164 

.0903 

+450.6 

4.09 

2.25 

-45.0 

.320 

.290 

-9.4 

10.  Mashed  after  peeling, 

soaking,   and  boil- 



8 

2 

14 

79.3 

78.9 

4.57 

6.15 

+34.6 

.0193 

.139 

+622.0 

4.*7.5 

3.03 

-36.2 

.303 

.350 

+15.5 

11.   Half  of  No.   6 



144 

3 

4 

76.2 

79.7 

3.25 

4.62 

+42.2 

.0124 

.0531 

+328.2 

3.25 

3.99 

+22.8 

.184 

.261 

+41.8 

12.  Mashed  after  peeling, 

soaking,   and  boil- 



21 

2g 

l 

76.8 

79.0 

4.35 

6.65 

+52.9 

.0219 

.158 

+621.5 

3.56 

3.28 

-7.9 

.258 

.317 

+22.9 

Average   







— 

77.8 

79.0 

4.31 

5.98 



.0179 

.1059 



4.08 

3.33 



.274 

.304 



SWEETPOTATOES 

13.  Baked  unpeeled,  halved 

or  quartered      .... 





1 

l 

76.0 

63.2 

4.16 

4.14 

-.5 

.0799 

.0808 

+1.1 

4.67 

5.6 

+19.9 

.204 

.148 

-27.4 

14.  Baked  unpeeled,   halved 

or  quartered     .... 





1 

14 

75.1 

60.3 

3.64 

3.98 

+9.3 

.0490 

.0600 

+21.2 

4.33 

4.84 

+11.8 

.149 

.149 

+0 

15,  Baked  unpeeled,  halved 

or  quartered     .... 





1 

14 

76.4 

72.1 

4.72 

4.66 

-1.3 

.0496 

.0654 

+31.8 

4.10 

5.1 

+24.4 

.166 

.162 

-2.4 

16.  Baked  unpeeled,  halved 

or  quartered     .... 





14 

l 

72.1 

65.8 

3.55 

3.75 

+5.6 

.0687 

.o&Le 

-20.5 

2.46 

3.42 

+39.0 

.170 

.167 

-1.8 

17.  Half  of  No.  24  peeled, 

baked  halved  or  quar- 

tered, with  added  water 





14 

— 

73.3 

77.6 

4.75 

3.13 

-34.1 

.0577 

.0866 

+50.1 

3.61 

3.58 

-.8 

.183 

.147 

-19.7 

18.  Half  of  No.   24  peeled, 

" 

candled  halved  or 

quartered,  with  sugar 





l 

l 

73.3 

66.0 

4.75 

2.62 

-44.8 

.0577 

.0610 

+5.7 

3.61 

4.30 

+19.1 

.183 

.127 

-30.6 

19.   No.  23  baked  after 

peeling  and  quartering 





3J 

— 

71.9 

66.8 

3.35 

3.19 

-4.8 

.0648 

.0700 

+8.0 

2.99 

4.50 

+50.5 

.215 

.184 

-14.4 

20.  Baked  peeled  quarters 

after  boiling  unpeeled 



34 

— 

77.9 

69.0 

3.64 

4.08 

+12.1 

.0639 

.0676 

+5.8 

4.65 

5.9 

+26.9 

.184 

.156 

-15.2 

Average   .... 





— 



74.7 

67.6 

3.97 

3.87 



.0620 

.0712 



3.83 

4.74 



•  .181 

.154 



21.  Boiled  after  peeling 

and  cutting  in  var- 

ious shapes   





1 

5 

72.8 

76.1 

4.73 

4.57 

-3.4 

.0547 

.0626 

+14.4 

6.4 

4.14 

-35.3 

.201 

.155 

-22.9 

22.  Boiled  after  peeling 

and  cutting  in  var- 





24 

4 

78.2 

77.6 

3.95 

5.42 

+37.2 

.0490 

.0480 

-2.0 

4.41 

4.17 

-5.4 

.186 

.154 

-17.2 

23.  Boiled  unpeeled     .    .    . 





14 

34 

71.9 

68.6 

3.35 

3.49 

+4.2 

.0698 

.0785 

+21.1 

2.99 

3.95 

+32.1 

.215 

.199 

-7.4. 

24.  Simmered  whole  un- 





104 

— 

73.3 

73.0 

4.75 

3.41 

-28.2 

.0577 

.0677 

+17.3 

3.61 

3.26 

-9.7 

.183 

.141 

-23.0 

Average   .... 





— 

— 

74.0 

73.8 

4.20 

4.22 



.0566 

.0642 



4.35 

3.88 



.196 

.162 



25.  Half  of  No.  21  mashed 









72.8 

75.4 

3.95 

5.67 

+43.5 

.0490 

.0830 

+68.7 

4.41 

4.07 

-7.7 

.186 

.157 

-15.6 

26.  Half  of  No.  22  mashed 





— 

— 

78.2 

77.0 

4.73 

5.18 

+9.5 

.0547 

.103 

+88.3 

6.4 

5.3 

-17.2 

.201 

.189 

-6.0 

Average   .... 

~ 

— 

— 

— 

75.5 

76.2 

4.34 



5.43 





.0520 

.093 



5.40 

4.69 



.194 

.194 
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TABLE  2. — Mineral    values   (dry-weight    basis)   and  percent    change    due    to  preparation,    cooking, 
and  holding   of   vegetables   as    served  at    an  Army  mess* - -Cont inued 


Preparation 

time2 

Cook- 
ing 
time2 

low- 
ing 
time 
sriop 

to 
serv- 
lng2 

Moisture 

Ash 

Calcium 

Iron 

Phosphorus 

Vegetable  and 

preparation  procedure 

Pre- 
lim- 
inary 
hold- 
ing 

Soak- 
ing 

Raw, 
E.P. 

As 
served 

Raw, 
E.P. 

As 
served 

Pet. 
change 

Raw, 
E.P. 

As 
served 

Pet. 
change 

Raw, 
E.P. 

As 
served 

Pet. 

change 

Raw, 

t.P. 

AS 

■erved 

change 

CABBAGE 
27.    Raw,   shredded  for  cole 

Hr. 

4 
B 

a 

Hr. 

Hr. 

Hr. 

3* 
1* 
2 

34 

Pet. 

92. 8 

93.1 

92.5 
93.1 

Pet. 

92.8 

91.9 

9C.8 

91.4 

Cm. per 
100 
«m. 

'J.  10 

:i .  12 

8.31 

10.20 

Cm. per 
100 

«"• 

9.50 

9.05 

9.70 
9.09 

Pet. 

+4.4 

-3.9 

+16.7 
-11.1 

Cm. per 
100 

gin. 

0.740 
.540 

.464 

.752 

Cm. per 
100 
6m. 

0.647 

.524 

.573 
.582 

Pet . 

-12.6 

-3.0 

+23.5 
-22.6 

HH -per 
100 

8m. 

4.59 
6.3 

4.03 

6.8 

Hi   per 
100 

6m. 

4.79 

6.3 

7.5 
5.3 

Pet. 

-1.  1 

10 

+86.1 

Cm. per 
100 

»m. 

...  101 

."11 

.392 
.464 

jm.per 
100 

tm. 

,1M 

.355 
.377 

Pel. 

28.   Haw,   quartered  and 
shredded  for  cole 

-6.4 

29.   Haw,   quartered  and 
shredded  for  cole 

-9.4 

30.   Haw,   shredded  for  cole 

-17.0 

Average   ,    .    .    . 







92.9 

91.7 

9.26 

9.34 



.624 

.582 



5.44 

5.97 



.440 

.413 



31.  Boiled,   quartered   .    .    . 

32.  Boiled,   quartered  .    .    . 

33.  Boiled,   sliced     .    .    .    . 

34.  Boiled,    part  quarters, 

i* 

14* 

18 

14 

— 

3J 

24 

IS 
l 

1 

14 
24 

92.5 
92.5 
93.0 

91.7 

90.8 
91.0 
90.9 

90.3 

9.87 

9.98 
8.15 

9.62 

14.34 
18.43 
13.95 

14.39 

+45.3 
+84.7 
+71.2 

+49.6 

.646 
.707 
.776 

.682 

.432 
.485 
.404 

.520 

-33.1 
-31.4 
-47.9 

-23.8 

7.6 
6.6 
6.0 

6.8 

6.1 
12.3 
12.0 

5.8 

-19.7 

+86.4 

+100.0 

-14.7 

.562 
.473 
.424 

.653 

.408 
.328 
.248 

.483 

-27.4 
-30.4 
-41.3 

-26.0 

Average   .... 





— 

— 

92.4 

90.8 

9.41 

15.40 



.703 

.460 



6.76 

9.1 



.549 

.367 



CARROTS 

35.  Raw,   scraped,   ground 

into  chips  for  salad  . 

36.  Raw,  scraped,   cut  into 

37.  Raw,   scraped,    cut  into 

4 

X 

3 





24 

1 

86.6 
86.3 
87.7 

86.3 
87.3 

85.9 

7.13 
5.96 
7.85 

7.55 
7.22 
7.73 

+5.9 
+21.1 
-1.5 

.228 

.273 
.259 

.252 
.295 
.300 

+10.5 
+8.1 
+15.8 

3.71 
5.9 
4.67 

5.0 

4.10 

3.87 

+34.8 
-30.5 
-17.1 

.239 
.219 
.300 

.260 
.213 
.245 

+8.8 
-2.7 
-18.3 

Average  .... 







86.9 

86.5 

6.98 

7.50 



.253 

.282 



4.75 

4.32 



.253 

.239 



38.  Boiled  after  scraping. 

cutting  crosswise, 

39.  Boiled  after  scraping, 

cutting  crosswise, 

40.  Simmered  after  scrap- 

ing, cutting  cross- 

a 

134 

138 

34 

14 

24 

i 

24 

87.9 
91.2 
86.3 

86.9 
91.3 
92.1 

8.87 
6.73 

8.47 

17.29 
16.48 
6.68 

+94.9 
+145.0 
-21.1 

.335 
.275 
.287 

.242 
.306 

.389 

-27.8 
+11.3 

+35.5 

2.92 
4.30 

3.94 

5.4 
6.0 
6.6 

♦84.9 
+39.5 
+67.5 

.224 
.228 
.402 

.183 
.216 

.343 

-17.9 

-5.3 

-14.7 

Average   .... 

— 

— 

— 

— 

88.5 

90.1 

8.02 

13.48 

— 

.299 

.312 

— 

3.72 

6.0 

— 

.284 

.347 

KALE 
42.   Boiled  and  simmered   .    . 

10 
12 

— 

34 

14 

2 

83.8 
83.0 
91.7 

87.0 
83.3 
86.0 

7.53 
9.08 
17.45 

6.18 
6.01 
10.62 

-17.9 
-33.8 
-39.1 

.905 
1.10 
1.47 

.563 
.751 
.683 

-37.8 
-31.7 
-53.5 

12.7 
11.2 
28.4 

22.3 
16.7 
15.3 

+75.6 
+17.6 
-46.1 

.476 
.480 

.640 

.363 
.335 

-23.7 
-41.4 
-47.7 

Average   .... 



— 



86.1 

85.4 

11.36 

7.60 



1.16 

.666 



18.4 

18.1 



.532 

lETTUCE 

44 .  Raw ,    qua r t€ red      .... 

45.  Raw,    quartered      .... 

46.  Raw,    quartered     .    .    .    . 

47.  Raw,   cut   in  wedges      .    ■ 

48.  Raw,    shredded   

49.  Raw,  shredded  

1 

8 
i 
i 
16 

l 

— 

— 

1 

14 

18 

I 

95.9 
97.1 
96.2 

96.2 

96.0 

95.6 
96.3 
95.8 
95.8 

96.2 

12.22 
12.:l2 
12.11 
11.52 

B.6 
10.61 
12.58 

ll.i.l 
10.90 
12.35 

+3.0 

-5.8 

-10.0 

+7.2 

.  1  1.1 
.366 
.  in.' 
.438 

.450 
.374 
.  KB 
.372 
.  102 
.330 

-9.3 
fl.6 
IP 
-24.3 

11.1 

L0.8 

9.8 

8.6 
13.8 

B.8 
L0.8 
14.8 

.is. 1 
-40.0 

to 

♦52.0 

.698 
.084 

.088 

am 

.731 

♦6.6 

Average  .... 

— 

— 

— 

— 

96.4 

95.8 

11.40 

11.13 

— 

.412 

.388 

— 

11.03 

11.2 

— 

.631 

.1.11 

SPINACH 

51.   Boiled  after  soaking     . 

02.   Boiled     

53.   Boiled  after  soaking      . 

l 

2 

24 

13 
13 

14 

a* 

3 

14 
l 

93.9 
91.2 

•J  1.0 
88.0 

Be.  e 

89.7 

87.5 
89.6 

16.71 
18.13 

ie.es 

18.08 

16.00 
13.69 

16.71 

+■1 . 9 
-8.6 

-7.6 

.606 
.961 

L.ae 

1.66 

.711. 
1  .  19 
1.21 
1.67 

(31.8 

♦25.2 
-1.0 
♦  1.2 

3.1.0 
88.8 
61.3 

37.9 
11.8 
88.9 
43.3 

•  l.|. 
-29.4 

.837 

.oil 
.728 

.3* 

Average  .... 

— 





— 

91.0 

88.4 

17.40 

16.10 



1.11 

l.ao 



38.1 



.670 

TOMATOES 

54.  Raw,   sliced  in  wedges   . 

55.  Raw,  sliced  in  wedges 

or  diced    (odd  sl?os)    . 

56.  Raw,   sliced  in  narrow 

— 

_ 

— 

6 

4 

84.6 

!>l  .  1 
94.1 

M  .  7 
94.0 
94.1 

12.  IS 
11.78 
11.99 

10.48 

12.50 

A3.8 

-11.0 
♦4.3 

.213 
.llxS 
.137 

• 

.  168 

.119 

108.0 

-7.1 
-13.1 

8.54 

IS,  i 

15.6 

8a  1.1 
10.1 
9.0 

•  10.1 
-42.3 

.081 

.77t) 

-16.0 
♦  19. » 

Average  .... 

— 

— 

— 

— 

9-1.3 

B4.S 

11.30 

18.81 

— 

.186 

.l*i 

— 

11.1.' 

8.61 

.tvH> 

.108 

Thai*   ■!■•    tvrri|f    tlnata  watfhtad   accordant   to    th«    factor 
given   tinta,    and  martxr    of    t  laws    food  was   aarva-d. 


rota    arrapa«1    and    am    >11i«4tr<l.     VtltajsJ,     >«r    .<  t  •*  v>lcr*d    a-atrta 
olvfd.     auch   ■•    total    BJUJAlltl    i»l     hMl    piapatad,     rvi«ao*r    of    »-v«okia»    p"M«    ajarloyvd.     ntaabaf    of    awo    a*r 


15 


TABLE  3. — Average  and  range   of   the   vitamin  values    of  vegetables  as  served   in  an  Army  mess   (per  100-gm.    vet   weight) 


Description 

Number 
of  lots 

Ascorbic  acid 

Number 
of  lots 

Nicotinic  acid 

Number 
of  lots 

ThlHmine 

of  food 

Average 

Range 

Average 

Range 

Average 

Range 

POTATOES 

Kg. 

Mg. 

Kg. 

Kg. 

Keg. 

Keg. 

Boiled  

4 
3 
5 

4.2 
5.0 
2.4 

(2.S-5.1) 
(4.1-5.7) 
(1.4-2.7) 

4 
3 
5 

1.2 
1.9 
1.3 

(0.8-1.6) 
(1.5-2.2) 
(1.2-1.4) 

3 
3 
5 

65.0 
70.0 
57.5 

(56.0-81.1) 
(61.0-85.6) 
(47.0-69.5) 

Number 
of  lots 

Ascorbic  acid 

Number 
of  lots 

Carotene 

Number 
of  lots 

Riboflavin 

Average 

Range 

Average 

Range 

Average 

Range 

SWEETPOTATOES 

Hg. 

Kg. 

Keg. 

Keg. 

Keg. 

Keg. 

Boiled  

Baked     

4 

8 
2 

12.0 

11.2 

9.0 

(8.4-17.8) 
(6.8-17.2) 
(8.2-9.7) 

4 

S 
2 

2,304 
4,653 

2,700 

(16-5,200) 
(23-8,000) 
(1,800-3,600) 

3 
4 
2 

70.4 
73.8 
77.7 

(55.5-90.0) 
(50.8-104  ) 
(59.5-96.0) 

Number 
of  lots 

Ascorbic  acid 

Number 
of  lots 

Cam 

tens 

Average 

Range 

Average 

Range 

CABBAGE 

Kg. 

Kg. 

Keg. 

Keg. 

Boiled  

5 
4 

46.1 
11.1 

(23.7-57.4) 
(    9.5-12.7) 

5 
4 

15.8 
30.6 

(    6.0-25.4) 
(12.5-47.0) 

CARROTS 

Raw .slices  or  strips 

for  salad     .... 

Boiled  

3 
3 

6.1 
2.0 

(    3.8-8.5    ) 
(    1.4-2.6   ) 

3 
3 

14,200 
13,800 

(12,300-15,600) 
(13,100-15,100) 

KALE 

Boiled  

3 

28.5 

(    3.4-65.4) 

3 

4, COS 

(    3,700-5,600    ) 

LETTUCE 

Raw  for  salad     .    .    . 

6 

3.0 

(    1.9-5.3    ) 

6 

59.1 

(      27.5-114.8    )' 

SPINACH 

Boiled  

4 

10.4 

(    6.0-14.5) 

4 

5,950 

(      4,800-6,800) 

TOMATOES 

Raw  wedges  or  slices 
for  salad     .... 

4 

16.0 

(    9.8-23.0) 

4 

302.0 

(          230-473      ) 

TABLE  4. — Average   and  range   of   the   mineral   values    of  vegetables   as   served   in  an  Army  mess   (per   100-gm.    wet   weight) 


Description  of  food 


Number 
of  lots 


Ash 


Calcium 


Iron 


Phosphorus 


Potato,  boiled 

Potato,  baked  

Potato,   mashed  

Sweetpotato,   boiled     

Sweetpotato,   baked  after  boiling 
Sweetpotato,   baked  unpeeled     .    . 

Sweetpotato,   mashed     

Cabbage,   boiled     

Cabbage,   cole  slaw  

Carrot,    raw  strips 

Carrot,   cooked  

Kale,   cooked  

Lettuce,    raw   ....    

Spinach,   cooked     

Tomatoes,    raw     


Gm. 

0.75 
1.04  -      .46) 

1.15 
1.21  -  1.09) 

1.22 
1.46  -     .97) 

1.16 
1.42  -     .89) 

1.12 
1.27  -      .97) 

1.50 
1.62  -  1.38) 

1.29 
1.35  -  1.23) 

1.49 

1.70  -  1.28) 
.199 

.22-      .17) 
.99 
1.04  -      .96) 
1.19 

1.71  -      .66) 
1.21 

1.55  -     .88) 
.47 
.53  -      .40) 
1.80 
2.03  -  1.58) 
.74 
.88  -      .60) 


Cm. 

0.0025 
(  .0030  -    .0020) 

.0040 
( .0050  -   .0030) 

.0260 
( .0330  -    .0190) 

.0166 
( .0206  -   .0126) 

.0234 
( .0269  -   .0199) 

.0240 
(.0280  -   .0190) 

.0221 
(  .0245  -   .0198) 

.0054 
(  .0714  -   .0594) 

.0130 
( .0149  -   .0110) 

.0372 
(  .0405  -    .0340) 

.0312 
(  .0385  -   .0240) 

.0960 
(  .1100  -    .0820) 

.0164 
( .0189  -   .0139) 

.1400 
(  .1940  -   .0860) 

.0118 
(  .0169  -   .0068) 


Kg. 

0.006 

.694  -      .517) 

1.260 

1.74     -      .781) 

.665 

.857  -      .472) 

.972 

1.09     -      .854) 

1.47 
1.83     -  1.11    ) 

1.56 
1.94     -  1.19    ) 

1.114 
1.26     -      .969) 

.832 

1.13     -      .534) 

.141 

.172  -      .110) 

.598 
.675  -     .5221) 

.0594 

.653  -     .535) 

2.745 

3.256  -  2.234) 

.494 

.620  -     .301) 

4.21 

5.022  -  3.399) 

.544 

.576  -     .513) 


0 
.0491 

.0629 

.0735 

.0521 

.0572 

.0579 

.0478 

.0444 

.0111 

.0351 

.0340 

.0530 

.0307 

.0525 

.0439 


Cm. 

0418 

-  .0344) 
0538 

-  .0447) 
0642 

-  .0548) 
0445 

-  .0369) 
0514 

-  .0457) 
0546 

-  .0514) 
0460 

-  .0443) 
0336 

-  .0229) 
0096 

-  .0082) 
0320 

-  .0288) 
0200 

-  .0181) 
0474 

-  .0419) 
0256 

-  .0204) 
0466 

-  .0408) 
0410 

-  .0382) 
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